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When I accepted the President's invitation to head the National 
Aeronautics and Space Administration, I did so with great humility, 

I was acutely aware that this new field of 'scientific and technological 

activity was to constitute an exciting and difficult challenge, 

Nothing that has happened auring my 4 months in Washington has caused 

me to revise these feelings, Indeed, the demands of the job, in terns 

of organizational development, inter-agency and congressional relation- 

ships, recruiting of new and able personnel, and the development of 

a National Space Program in the midst of the urgent tasks of the moment, 

have left me little time for pleasant occasions such as this one. 

However, when Robert Adler and Warren Johnson told me of the purpoae 

of this meeting, I could not refuse their invitation to visit with 

you -- not as an expert on space, but simply as a person with & deep 

and abiding interest in people, in education, in science, and In matters 

of the spirit. This will be a rather disjointed discussbn, with 

elements of each of these interests woven into my discourse. 
I 

You are here today because of a common interest in a planetarium -- 
to be more specifi,c, the Adler Planetarium, which was the f i rs t  such 
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i n s t i t u t i o n  i n  the Western Hemisphere. 

You know, t h e r e  i s  something compelling i n  any a c t i v i t y  that  raises 

men's eyes t o  t h e  stars. This  f e e l i n g  i s  not p a r t i c u l a r l y  new among 

human beings. The wonders of t h e  heavens in t r igued  and f a sc ina ted  the 

shepherds of o ld .  From such beginnings came the study of astronomy, 

t h e  first and o l d e s t  of t h e  sc iences ,  From t h e  same impulse, i n  the 

fisherman, sprang the  a r t  of navigat ion.  

I n  our  urban communities today, people r a r e l y  observe the  sky, o r  

watch t h e  stars r i s i n g  and s e t t i n g .  Yet our  need t o  o r i e n t  ourselves ,  

i n  t he  universe  as a whole, i s  as g r e a t  as i t  was f o r  those who l i v e d  

i n  e a r l i e r  ages. To c i t y  dwellers l i k e  ourselves ,  t h e  Planetarium i s  

a necessary device, t o  br ing  i n t o  focus a l l  those mind-stretching, ever- 

absorbing phenomena of the cosmos around us. 

A p l a n e t a r i m  g ives  us far  more than a mere spec tac le ,  wonderful 

as that spec tac l e  i s .  It teaches us  the l o g i c  of  the seasons -- t h e  

c y c l i c a l  behavior of  most n a t u r a l  processes,  including l i f e  i t s e l f .  The 

planetarium provides us w i t h  a concept of the  o rde r  that  governs th? 

universe ,  and of our  p lace  i n  it; conveys t o  us  an apprec ia t ion  of t h e  

immense v a r i e t y  i n  t h e  i n f i n i t u d e  of space -- the  stars, t h e  p l ane t s  i n  

a l l  t h e i r  d i v e r s i t y  of form and substance, comets d r i f t i n g  i n t o  ou r  

so la r  system and moving on, the Milky Way, t he  ga l ax ie s ,  and clouds of 

cosmic dus t  f l o a t i n g  i n  what was once thought t o  be emptiness. 

Most important of a l l ,  t h e  Planetarium impels us  t o  l e a r n  more 

about a l l  matter, leading our minds i n t o  ever More m a T n ? l l O U S  aspec ts  

o f  t he  world we i n h a b i t .  Thus it serves  as an i n s p i r a t i o n  t o  t h e  young, 

tu rn ing  them toward an i n t e r e s t  i n  science as a whole. 

interest, and t h e  d iscover ies  t h a t  come from i t ,  w e  would have! no 

Without that  
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planetarium, no technology, and, i n  f a c t ,  no c i v i l i z a t i o n .  

I n  genera t ions  pas t ,  we have sought, have fought f o r ,  and have 

won freedom from tyranny, from fear, from want -- primari ly  so that  

we aould l i v e  i n  peace and pursue our  s t u d i e s  of man's relationships 

t o  man and t o  the universe  -- unhampered -- unconfined. That i s  what 

l i b e r t y  means, i n  essence: r e l e a s e  from persecut ion  and p r iva t ion ,  

permi t t ing  us  t o  devote more of our  f a c u l t i e s  t o  e t e r n a l  ques t ions  

of philosophy, r e l i g i o n ,  and science.  Hence, t h e  planetarium a l s o  i s  

a symbol of freedom -- one as f u l l  of meaning as t h e  lamp i n  the 

upra ised  hand of t h e  Lady on Bedloe's Is land.  

In r ecen t  years,  man has been reaching toward another  kind of 

freedom -- from t h e  g r a v i t a t i o n a l  a t t r a c t i o n  of the earth. 

urge tha t  a t t r a c t s  u s  t o  t he  i d e a  of p lac ing  manmade sa te l l i t es  i n  

o r b i t  around t h e  earth, of landing on t h e  moon -- where the  pu$l of 

g r a v i t y  i s  but a f r a c t i o n  of  t h i s  p l a n e t ' s  -- of t r a v e l i n g  t o  f a r o f f  

worlds, i n  c e l e s t i a l  vehic les .  

It i s  t h i s  

O f  this longing, too, the Planetarium i s  a symbol. Many OS our  

b r i l l i a n t  young s c i e n t i s t s ,  our  space-vehicle designers ,  our rocket 

pilots, heard t h e  challenge of space r i n g  out  for the  f i r s t  time i n  

an auditorium l i k e  that of your own Adler Planetarium. 

Anyone who has ever  had the t h r i l l  of p i l o t i n g  an a i r p l a n e  knows 

t h e  indesc r ibab le  sense of e x h i l a r a t i o n  t h a t  comes w i t h  t h e  freedom 

of motion, high above t h e  ground. 

when they are seen a t  great heights,  detached from the  ea r th ,  and 

i n  the impassive landscape, f a r  below. 

There i s  a s p e c i a l  beauty i n  clouds 

Men who have flown f a s t  j e t s  o r  rocket  craft ,  i n  weight less  

parabolas, t e l l  rnk t ha t  there i s  an even greater f e e l i n g  of r e l e a s e  

from bondage i n  zero g rav i ty ,  the balancing of g r a v i t a t i o n  by 
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centrifugal force that is characteristic of orbital flight in space. 

Most pilots enjoy it. They describe it as a feeling of unearthly 

l i be ra t ion ,  as if they had experienced a br ie f  suspension of all con- 

tact with our planet. 

In the Planetarium, watching the constellations wheel in stately 

procession overhead, we are moved by something resembling the same 

detachment, even though the familiar skyline of Chicago marks the 

horizon. It is a kind of weightlessness of the mind -- a vertigo that 
takes possession of us on the brink of infinity. Once it has be,en 

experienced, we are never quite the same mundane persons again.' 

Last summer, while I was still active as President of The Case 

Institute of Technology, I visited the Soviet Union with a small group 

of other university presidents, Our purpose was t o  study the Russian 

System of Higher Education, which is quite different in many respects 

from our own. One of the things that int-erested me particularly -- and 
t oe  rrt:..htlr disturbed me -- about Soviet education, was the emphasis 
whlch it places on science. At a l l  levels of the State School System, 

selected students are trained intensively for scientific careers. 

Among the impressive cultural institutions kn Moscow, one of the 

most popular is the Planetarium. its equipment for the demonstration 

of celestial phenomena is as fine as any ithat we see here, or in other 

cities of the Western World, A replica of the first Sputnik is said to 

be on display there, showing some of the instrumentation t o  collect 

astrophysical data,  Soviet students visit the Moscow Planetarium 

constantly, and in their own time, apparently from a sincere enthusiasm 

f o r  knowledge of the heavens, 
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Inc iden ta l ly ,  i t  should be w e l l  known -- i f  i t  i s n  t -- t h a t  

your own Planetarium i s  able t o  p r o j e c t  t h e  pa ths  of sa te l l i t es ,  

l i k e  ou r  recent  Atlas o r  t h e  Russian Sputniks,  on t h e i r  s h i f t i n g  

courses  aga ins t  t he  sky. Thus, to people who f i n d  these  t i n y  man- 

made o b j e c t s  e lus ive ,  or below t h e  threshold  of v i s ion ,  t h e i r  exact 

o r b i t a l  elements a r e  made c l e a r ,  f o r  stlxdy o r  r e f l e c t i o n .  

The Moscow Planetarium i s  not t h e  only one i n  Russia.  There are 

many o the r s ,  s c a t t e r e d  over  the vas tness  of the Soviet  Union. 

development of an i n t e r e s t  i n  sc ience  among the young, t he  Kremlin men 

make use o f  t hese  dynamic r ep resen ta t ions  of t h e  stars and p l ane t s .  

They know t h a t  such e x h i b i t s  in f luence  the minds of growing people i n  

t h e  d i r e c t i o n  of s c i e n t i f i c  research and technology. 

I n  t h e i r  

I n  the p a s t  year, ou r  chagrin over  the f e a t s  of Russian rocke t ry  

has sEeeded o u r  re-examination of var ious  elements i n  our  own educa- 

tional meth0d.s. Whatever t h e  reasons, i t  had become pa in fu l ly  obvious 

that our school system was f a i l i n g  t o  i n t e r e s t  many s tuden t s  w i t h  

c r e a t i v e  minds, i n  t h e  rewards of a c a r e e r  i n  sc ience  and technology. 

Those rewards a re  not always easy t o  dep ic t .  Often, they c o n s i s t  

more of personal s a t i s f a c t i o n  i n  t h e  search  f o r  knowledge, and i t s  

discovery,  than of s o c i a l  p re s t ige  o r  f i n a n c i a l  ga in  -- Although these  

too, have  increased f o r  the  s c i e n t i s t  to a notab le  ex ten t  s ince  World 

War 11. S t i l l . ,  t h e  s c i e n t i s t  has to p u t  h i s  trust i n  o t h e r  motivesJ i f  

he i s  to z t t a i n  some measure of success.  And i t  had begun to seem t h a t  

o u r  youth, as a wnole, no longer  had f a i t h  i n  these  motives. 
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I have heard var ious  reasons given for the  turn ing  away of  so 

many young people i n  America from sc ience .  One of the most convinc- 

ing i s  tha t  sc ience  t eache r s  are too  o f t e n  i n s u f f i c i e n t l y  equipped t o  

communicate the f a s c i n a t i o n  of t hese  s u b j e c t s  t o  t he i r  s tuden t s .  

Although t h i s  may be t r u e ,  and I a m  i n c l i n e d  t o  be l ieve  tha t  

it is ,  I th ink  that  a more s u b t l e  reason may be t h e  one t h a t  I touched 

on e a r l i e r  i n  t h i s  t a l k .  Before t h e  rise of our  predominantly urban 

cu l tu re ,  people were c l o s e r  t o  t h e  wonders of  the n a t u r a l  world. The 

growth of a profusion of l i v i n g  p l a n t s  around him i n t r i g u e d  the youth 

who would become a bo ton i s t ;  t h e  behavior of the h o s t s  of i n s e c t s  

everywhere roused the c u r i o s i t y  of t h e  young entomologist; and the 

mystery of t h e  wide firmament overhead s t i r r e d  the imagination of the 

boy des t ined  t o  open new avenues i n  c e l e s t i a l  mechanics. 

Today w e  buy an occasional  po t t ed  p l a n t  from a f l o r i s t ;  w e  spray 

t h e  i n s e c t s  w i t h  DDT; and our  observat ion of t he  sky i s  confined t o  

a r a r e  passage of a s a t e l l i t e  across  a p i c t u r e  window. We are i s o l a t e d  

from t h e  world of na ture  by paved highways, neon l i g h t s ,  and air-con- 

d i t i o n i n g .  These developments add enormously t o  the convenience of ou r  

l i v e s .  But they remove us  from the t r a d i t i o n a l  i ncen t ives  t o  s c i e n t i f i c  

explora t ion .  

That i s  why I feel  i t  i s  so important t o  bui ld ,  support ,  and 

use such graphic r ep resen ta t ions  of  the universe  as the  Adler Planet-  

arium. They a r e  an e s s e n t i a l  element i n  our  modern educat ional  system; 

f o r  they show the  movements of cosmic bodies i n  a way tha t  no words i n  

a l e c t u r e ,  no formulas on a blackboard can descr ibe .  What a t o o l  you 
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have  here t o  e x c i t e  t h e  imagination of t h e  s tudent  -- the young boy or 

g i r l  who may be impelled by the  d i sp lay  of  the cosmos i n  the dome of 

your  Planetarium t o  seek ou t  a way of l i f e  which w i l l  l ead  t o  a c r e a t i v e  

c a r e e r  i n  any f i e l d  of science.  

Fortunately,  i n  space exp lo ra t ion  w e  have a sub jec t  which a l s o  

appeals more t o  youthful  minds, and i s  more r e a d i l y  understandable 

t o  them, than to most people of m y  own generat ion.  I always f i n d  i t  

easier t o  d i scuss  these  ma t t e r s  w i t h  younger groups than wi th  men and 

women whose i n t e l l e c t u a l  f a c u l t i e s  have long been o r i en ted  toward 

a c t i v i t i e s  of a more immediately p r a c t i c a l  kind. 

That i s n ' t  only because space and rocket ry  have an aura of adven- 

t u r e  about them. The minds of young people are more r e s i l i e n t  than 

ours .  They a re  i n  the process of discovering t h e  world around them, 

and adding a l i t t l e  more of t h e  i n f i n i t e  un iverse  i s  no g r e a t  feat .  

Besides, they have been exposed t o  the idea of t ravel  i n  space almost 

from t he  c rad le .  What the western c a t t l e  country was t o  boys i n  my 

youth, space i s  today. 

1 should add a note  of warning, however, t o  young s tuden t s  who 

th ink  of en te r ing  e i t h e r  space sc ience  o r  t h e  ar t  of p i l o t i n g  rocket  

c r a f t .  T h i s  work demands more than j u s t  a deep c u r i o s i t y  about t h e  

th ings  that might be found on o t h e r  worlds. Like any o t h e r  s e r i o u s  

oacupation -- l i k e  music, f inance,  or i n t e r n a t i o n a l  diplomacy -- i t  
has its i n t e l l e c t u a l  d i s c i p l i n e  and i t s  p e c u l i a r  techniques,  which 

must be learned and p r a c t i c e d ,  
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The rocket  p i l o t ,  f o r  example, i s  more than mqrely a young man 

who has learned t o  f l y  an a i rp l ane ,  and then  s t e p s  i n t o  a rocket  c r a f t  

l i k e  t h e  X-15,  and zooms off i n t o  space. The f l i g h t  of a rocket  veh ic l e  

i s  an exact  performance, p l o t t e d  i n  advance by s t r i c t  mathematical and 

aerodynamic r u l e s .  Men l i k e  Joe Walker, S c o t t  Crossf ie ld ,  and the la te  

Iven Kincheloe are more than  simply p i l o t s .  They are t r a i n e d  engineers ,  

as w e l l .  They have t o  be, i n  o r d e r  t o  handle a machine whose progress  

and s t a b i l i t y  depend on a d e l i c a t e  balance of tremendously powerful 

f o r c e s .  

I n  my own boyhood, I was drawn t o  s c i e n t i f i c  s t u d i e s  by a tas te  

f o r  t h e  t echn ica l  da t a ,  as w e l l  as by c u r i o s i t y  about r e s u l t s .  I w a s  

f a s c i n a t e d  by the func t ions  of numbers, and so I found mathematics an 

i n t r i g u i n g  sub jec t .  The behavior of metals o r  o t h e r  m a t e r i a l s  under 

varying condi t ions  of heat o r  stress o r  f a t i g u e  i n t e r e s t e d  me ,  and 

so I enjoyed physics  and mechanics. 

1 r e a l i z e  t h a t  these t echn ica l  d i s c i p l i n e s  do not  have the 

immediate a t t r a c t i o n  f o r  every young man o r  woman tha t  they had f o r  

me. But my own experience t e l l s  m e  tha t  a t  least  they should not  dis- 

courage o r  r epe l  a person who i s  otherwise drawn t o  s c i e n t i f i c  p u r s u i t s .  

There I s  nothing weird o r  taxing t o  the mind, f o r  example, i n  mathematics. 

It ls simply the technique of counting and measuring th ings .  A formula 

may look impossibly complicated on the  p r i n t e d  page, but examination 

w i l l  show that  i t  i s  merely the e a s i e s t  way t o  express  a r e l a t i o n s h i p  

which would be highly confusing i n  any o t h e r  terms. 

One of t h e  most u se fu l  f a c t s  about t h e  Planetarium, then i s  t h a t  
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i i t  g ives  the s tudent  a c e r t a i n  famil iar i ty  wi th  the t e r r a i n  of science, 
z 

a sense of  b e i n g  a t  home i n  s tud ies  of  t h i s  kind, before he a t t a c k s  

the methodology. 

real o b j e c t s  and motions that chemistry and physics descr ibe ,  he no 

I n  a similar manner, af ter  he comes t o  know the 

longer  f i n d s  the i n t e l l e c t u a l  t o o l s  d i s tu rb ing  o r  s t r ange ,  

Really, the sub jec t s  tha t  you deal wi th  i n  the  Planetarium are 

much more abstruse than mine. I n  astronomy, you handle concepts 

involving m i l l i o n s  of c e l e s t i a l  bodies, many of them remote from 

t h i s  world by mi l l i ons  of l i g h t  years. I n  space explora t ion ,  we 

work wi th  nearby o b j e c t s  i n  the s o l a r  system, a few thousand o r  at  

most a few m i l l i o n  miles away. 

Long a f t e r  the young people of today are grown, and some of 

them perhaps are assembling shelters on the Maon o r  on Mars, your 

i n s t i t u t i o n  w i l l  be showing f u t u r e  genera t ions  of s c i e n t i s t s  and 

as t ronau t s  t h e  count less  ga l ax ie s  of stare and s o l a r  systems that 

remain. Whatever man's ul t imate  des t iny  may be, one of h i s  exc i t i ng ,  

s t imula t ing  experiences s u r e l y  is here i n  the P l a n e t a r i m ,  where the 

immensity of t he  universe  i s  reduced t o  manageable proport ions.  

We are -- a l l  of us -- engaged i n  some kind of space explora t ion .  

We cannot he lp  but t ry  t o  f i n d  o u r  way i n  the v a s t  universe  where we 

have been placed, f o r  purposes ye t  unknown. 

I conduct my search w i t h  rocket  sa te l l i t es  and probes, tha t  

U s i n g  your reach a l i t t l e  way i n t o  the  immensity of the cosmos. 

Planetarium, you conduct yours w i t h  the human mind, which has no l i m i t s .  

May I humbly s a l u t e  your e f f o r t s ,  i n  t h i s  new soc ie ty ,  t o  extend the 

scope and aim of your i n s t i t u t i o n  f o r  the benef i t  of the young -- and, 

through them, f o r  the  u l t ima te  b e n e f i t  of mankind everywhere. 
End 


